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I N T R O D U C T I O N 
INTRODUCTION 
Sulphonamides and its derivatives possess antibacterial 
activity. Their toxicity depends on the nature of the group 
attached to the amide nitrogen. Sulphonamides also act as 
effective inhibitor of Zn(ll) containing enzyme, carbonic 
anhydrase. It binds as anions through the deprotonated sulpho-
namideCSOpNH) nitrogen. 
Many active sulphonamide drugs are used in dye stuff 
chemistry. The acid wool dye with sulphonamide groups were 
fast to bleaching. During the preparation of sulfonyl azo dyes, 
a drug (2,4-diamino-4-sulfonylazobenzenehydrochloride) commer-
cially known as " Prontocil" was discovered in which sulpha-
nilamide is the active constituent of Prontocil. 
HClHoN — ( x / ) — N*N 2^  \ \ / / \ \ /r-^^ 
PR<;)NTOgIL 
-1 
The N-Hp hydrogen of the sulphonamide is more acidic 
than SOp-NH. The divalent transition metal ions bind sulpho-
namide by replacement of proton '^. However, the deprotonatic 
occurred in pH range 10-12. The deprotonation of amide group 
2 
and its participation in chelation depends on the other donor 
7 8 groups present. The presence of resonance structure * in 
sulphonamide drugs lowers the basicity so as to chelate with 
weak Lewis acids. This is due to involvement of heterocyclic 
ring in their derivatives (I, II, III & IV). 
H2N I=i^ )=• SO2 NHR« ^U^n-i, . W SO2NHR 
where R = 
N CH H-C C-H 
! 
. CH . c N 
I 
( I ) C6H5 (n) 
V 
< ^ ^ \ C - H N C-CH3 
N 
1 II ^ ^ C ^ C - C H 3 
0-
Q 
These drugs act as monodentate or bidentate ligands, 
coordinating through NH or heterocyclic ring nitrogen or both. 
3 
10 Thermodynamic parameters are correlated with the mode of 
bonding of the ligands. 
11—15 The medicinally important sulphadrugs -^ having 
1 fi 17 
azomethine structure are not good complexing agents * 
1 ^  ifi but they are good bactereocides * . From medical view 
point Schiff base chelates have affinity to prevent the 
growth of micro-organisms. They play an active role as 
analgesic, antibiotic, antimicrobial, antiinflammatory 
1Q 20 
and anticancer drug^* . It has been observed that upon 
coordination with metal ions there is considerable enhace-
ment in biological activity of these drugs. Thus the pro-
nounced biological activity of the metal complexes derived 
12-15 from medicinal sulphonamides lead to a considerable 
interest in their coordination chemistry. 
An extensive study of the divalent transition metal 
11 21 24 
complexes * ' with Schiff bases derived from sulphadrugs 
(viz, sulphanilamide, sulphamethazene, sulphaguanidine and 
sulphapyridine) and salicylaldehyde has been made. Extensive 
application of these Schiff bases and their complexes in 
Ifl 25^2fi 
different fields such as, medicine, pharmacology * , 
agriculture and analyses has been made. The pesticidal 
nature of the free and coraplexed bases has been studied 
besides their physicochemical studies. 
4 
The rhcxiium complexes of sulphadrugs have been 
reported to be effective against tumor, nephrotoxicity and 
hepatotoxicity. However, its tiyp^nosomicidal activity is 
greater than their platinum analogue. Silver sulphonamide 
complexes act as antimicrobial agents. Their hydrophilic 
ointments have also been prepared. Large number of coordi-
nation compounds of group(IV) metals with nitrogen donor 
ligands have been investigated. Some selective polydentate 
ligands-^ such as thiol;, dithiols, dialkyldithiophosphates, 
monothio 0-diketonates, aminothionates, benzothiozolines 
and xanthates have been complexed with group(IV) metals. 
Some chelates of germanium(IV) and diphenylgermanium with 
imines having ONS and SNNS groups have been synthesized by 
the condensation of salicylaldehyde, 2-hydroxy 1-naphthal-
dehyde, acetophenone and glyoxal with ortho aminobenzene and 
a heterocyclic compound benzothiozoline [(I), (ll)] produced 
by the ring closure. 
^ 
H 
N 
H R 
I 
R^ H 
) ^ 
CgH^OH C^oHgOH 
H(H2SSP), H(H2NSP) 
HiH^GSP), CH^(H2DSP) 
5 
Tin(IV) chloride adducts have been investigated 
with quinolines,benzoquinoline^isoquinoline or morpholine 
and picoline have been complexed with group(IV) metal 
chlorides and organotin to produce novel compounds '"^ . 
The organotin compounds of the type MX2L2f R,MXL, R^XL 
and R^MXLpf where, R = methyl, butyl or phenyl, X=chloride 
or acetate, M = Si, Ti, Ge, Sn and Zr , L • benzoquinoline, 
isoquinoline or morpholines]have been studied. 
A variety of quinolines have been complexed with 
group(IV) metal chlorides and organotin(lV) chloride in 
order to investigate the formation of M-C bond. It has 
been observed that the M-C bond formation is prevented in 
the presence of alkyl group on the metal atom which produced 
steric hindrance. However, MCI. forms the M-C bond with 
benzoquinoline which has been confirmed by NMR spectroscopy. 
Organotin and its derivatives have been reported to 
possess biocidal^^ and antitumor activity'^  *^  . The antitumor 
activity of the organotin is comparable with cisplatin, 
[PtCl2(NH3)23-
The coordination number of group(IV) metal chloride 
is usually six. However, seven coordinated group(IV) metal 
30 
complexes have also been reported*^ . Tridentate Uganda such 
as tris-(2-dimethylaminoethyl) amine yield six coordinated comp-
ounds with Ti(IV), Si(IV), Sn(IV), Ge(lV) and Zr(IV). Most 
of the complexes are monomeric and exhibit octahedral 
structure. If the ligands are unidentate a 1:1 or 1:2 (M-L) 
complexes are formed which may have trigonal bipyramidal or 
octahedral geometry. 
2+ 
acf 
Schiff bases played a key role in the synthesis of 
a number of metal complexes. The grjouip<IV), metal halide 
complexes-'^ -'^  with Schiff bases derived from some medicinaj 
sulphonamides and salicylaldehyde have been synthesized and 
7 
characterized on the basis of IR, NMR spectral data. These 
complexes are monomeric and nonelectrolytic in nature. 
P R E S E N T W O R K 
8 
PRESENT WORK 
Sulphonamldes show a variety of pharmacological 
effects. However, the heterocyclic sulphonamldes have 
been shown to be a fertile source of pesticides. GuinoLlne 
41 derivative of sulphonamldes have been reported to have 
enhanced biological activities than the parent quinoline. 
However, Schiff bases derived from amide, amines 
and aromatic aldehydes are important due to their dual 
behaviour as chelating agent and as biocide . In view of 
the above properties of Schiff bases besides their enhanced 
biocidal activity after chelation with metals, motivated 
the author to study group(IV) metal chelates with some 
Schiff bases derived from sulphadiazene and Salicylaldehyde 
(I), thiophene-2-aldehyde(II) and 2,4-dimethyl aminopara-
benzaldehyde(III). 
The solid complexes were characterized on the basis 
of elemental analysis.IR- and nmr spectroscopy. The 
toxicity of the free and complexed Schiff bases have also 
been evaluated against insects and fungi. 
E X P E R I M E N T i f t L 
EXPERIMENTAL 
Materials and methods: 
SiCl^, SnCl^, TiCl^, ZrCl^(BDH), GeCl^(Koch light), 
sulphadiazine(Wilson), salicylaldehyde/thiophene 2-aldehyde, 
4, dimethyl aminobenzaldehyde (E. Merck) and DMF(Riedel) 
were used as such. The IR spectra (600-4000 cm ) were 
recorded on a Perkin Elmer 621 spectrophotometer as KBr disc 
and nujol mull (600-250 cm ). The NMR spectra were recorded 
on a Varian A60D instrument in deuterated EMSO and UV/Visible 
spectra were recorded on a Pye Unicam PU 8800. The molecular 
weights were determined by viscosity measurement method in 
DMF using an Ostwald Viscometer. Metals were estimated gravi-
metrically as metal oxide. 
Synthesis of the LigandJ 
Sulphadiazine (10 mmol) dissolved in 50-50 % ethanol 
and acetone mixture was mixed with salicylaldehyde(I), thiophene 
2-aldehyde(II) and 4, dimethylaminobenzaldehyde(lll). The 
resulting mixture was refluxed on a wata* bath for 2-3 hr to 
yield coloured crystals or amorphous powders. These were 
filtered, washed with ethanol and dried in vacuo. 
10 
Synthesis of the complexest 
Schiff bases I, II, III (10 mmol) in EMF were mixed 
with (10 mmol) of metal tetra chloride in CCl^, and stirred 
for 5 to 10 hrs until an amorphous solid was obtained. This 
was kept overnight and filtered. The complexes were washed 
with IMF and dried in vacuo. 
Toxicity: 
Experiments were done on cockroaches (Periplaneta 
Americana). The concentration of the Schiff bases (I, II 
and III) and those of the complexes was selected in 8-11 ppm 
region. Ten insects were taken in each case and they were 
kept under constant observation. A control set was also run 
simultaneously. Their percent mortality after every 96 hrs 
was noted. The LDCQ was calculated in terms of probit. 
R E S U L T S 
A N D 
D I S C U S S I O N 
11 
RESULTS AND DISCUSSION 
The complexes are formed In 1:1 ratio. The molecular 
weights determined are very close to the calculated value. 
The molar conductance of the complexes in EMF is too low (3.1-
—1 2 —1 4.5 Ohm Cm mol ) indicating their covalent nature. 
NHR spectrum of (l): 
A broad singlet at 610.52 and 610.25 are assignable 
to hydrogen bonded OH and NH proton. The former is shifted to 
612.80 in the complexes. This indicates coordination of the 
metal atom through phenolic oxygen of the base. However, the 
latter remains unchanged showing the non coordination of NH 
group. The singlet in the Schiff base at 68.82 is assigned to 
the azomethine proton and shows a downfield shift to 69»15 on 
complexation. It is essentially due to the electronic pull 
from nitrogen atom toward metal atan leading to the formation 
of a coordinate bond. 
In the NMR spectra of II and III broad singlet at 
610.24 are due to NH proton and shift to 610.85 after complex 
formation. The Schiff bases display a complex multiplet in 
the range of 66.52 - 8.80 assigned to azomethine and aromatic 
protons. 
12 
IR spectrat 
Two broad bands in 3120-3450 cm~^ range are due to 
hydrogen bonded OH and NH groups of the free Schiff base. 
The absorption bands due to OH group is shifted to higher 
wave number when complexed with the metals-suggesting coordi-
nation through phenolic oxygen. However, the other bands 
remain unchanged. The C»N also shows a positive shift of 
about 20 cm indicating the involvement of a^omethine 
nitrogen in coordination ^. The C-0 of the phenolic group 
—1 
at 1280 cm also shows a positive shift. The C»C and C-N 
and ring vibrations at 1095*1170 and 1560 cm respectively, 
also appear in the same region in both the free and coordi-
nated base. Since there is no absorption band in 400-900 cm 
range in free base the new bands have been assigned to M-0 
stretching frequency. IMlike I and II, III does not contain 
phenolic group. The N-H in II and III shifts to lower wave 
number as a consequence of chelation with metal. The M-N and 
M-Cl have been identified. ' 
The UV-visible spectra in EMF showed absorptions 
largely in the UV region as the solution is nearly colourless. 
The absorptions below 300 nm appear due toTC - 7C transition 
most plausibly due to the double bond of azomethine group 
while the band at 360 nm is due to n - 7? transition of lone 
pair of electrons present on the nitrogen atom of the Schiff 
bases. Wiis band undergoes a red shift after chelation as a 
13 
result of metal ligand interaction. This negative shift, 
known as chelating effect, is usually of the order of a few 
per cent. A general red shift of n ~ 7C* transition would 
be observed lor the complexes with respect to free Schiff 
bases. 
Toxic effects: 
From the valu. of LD^Q [Table-2] it has been 
observed that the Schiff >,ases and their complexes are toxic 
to cockroaches in as much ^^ concentration as 8-11 ppm. 
The antifungal activi^gg ^f ^^g Schiff bases and 
their complexes are evaluated ag.jjg^  j^^ flavus, A. niger 
in 3-59^  concentration range. It is demonstrated from % growth 
inhibition data that the chelates of-j ^ ^^ ^ ^^^ ^ ^^^^ ^^^ 
those of I and III. 
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